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ABSTRACT

Trip generation modelling is a fundamental and vital step in the conventional transportation

planning process. It serves as a basis on which to plan, design and evaluate transportation

system. Trip generation stage in transportation planning is intended to prepare forecasts of

travel demand by a geographical unit. Travel demand is used here in the restrictive sense of

trip-making frequency. This is the stage of travel forecasting process where the traditional

linkage betwccn land-use and travel is introduced.

This research describes the multiple linear regression model for the prediction of home-based

trips per household per day ad the trip making behaviour and travel characteristics of Dhaka

City. T!Us study fevealed that in Dhaka City about 93.0 percent of all trips were home-based

and the rest i.e, 7.0 percent trips were non-horne-based. Average number of home-based trips

per household per day (tnp rate) was found to be 9.43 ranging from no trip to 28 trips per

day.

Household monthly income is the prime factor responsible for shaping the travel pattern. Trip

rate increases with increasing family income. Trip nlte of the three income group (low,

middle and upper) were 7.74, 9.94 and 13.68 respectively.

Among the different modes of travel availahle in the City, walking and rickshaw were the

major modes of travel, they constituted 36.0 and 25.0 percent of all trips respectively.

Several variable; were responsible in shapping travel behaviour of Dhaka City and

determining its characteristics such as household income, family size, location of residence,

vehicle ownership, trip purposes, mode of travel, trip length, journey time, cost of journey

etc.

The calibrated model can be used to predict future trips generated by a geographical unit _"

by assuming that regression coefficients established today will hold good for any future date.

This study offered a begmning framework for continuing trip generation analysis and a ba<;i,;:

ingredient for the transportation planning process of Dhaka City.

,
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Regression analysis was performed on the data obtained from the field survey in order to find

out home-based trip generation model for Dhaka City. Independent variables for this model

were selected after satisfying the selection criteri<l;~(mcasureof correlation and measure of

association, investigation of ~ulticollinearity). Proper testing and examination of the

regression model was made beforc its acceptance as a forecasting tool.

Titlc of the Thesis

Thesis Supervisor
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Profe:.sor and Head

Department of Urban & Regional Planning
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CHAPTER ONE
INTRODUCTION

1.1 Introduction

Transportation is not usually demanded in its own right. Few people travel simply

to enjoy the journey. Trips are normally made to take advantages of opporlurlities

that are available at particular destinations' they may be social, recreational, 'J

educational or commercial. In other words, the demand for transport is a derived

one. With the exception of recreatiorlal trips, travel is not required for its own saks.

Il is rather a means of accomplishing some other purposes.

People travel not for travelling's sake but to get to their places of interest for some

other activities such as working, shopping etc. Viewed from this pom!. travel is ,-'

basically an undesirable activity. But it reduces the spatial disadvantages of

separation by improving the potential for communication between landuse

actiVities,

The dynamics of landuses and transport interact jon is very complex and jt is not

always possible to establish cause and effect relationships between them. For

example, improvements in transport infrastructure obviously have a profound )<7",

impact on landuse activities arld land values. But the converse is also true -- major

charlges that may occur jn land uses, either by alterjng the size and the distribution

of the residential population or shifting industriallocatjons, etc., tend to change the

pattern of transport demand.

The primary objective of transportation planning process must, therefore, be to

erlsure that thore should ba an efiicient balance between landuse actiVities and the
•

potential for communication betweerl such activities (Fleet, 1968J. The medium of ')0
interaction betweerl land-use activities and tral1sport facilities is traffic and the

objective of a transport study is, quite simply, to predict the future traffic levels and

to plan faCil,t'es to accommodate this traffic. ..., .,
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It is particularly important to plan well ilnd provide the right, network since theJ
irwestment ;"transport infrastructure projects ISoften extremely long lived. To this

end, it would be ideal to capture the dynamics of landuse and transport interaction

in a single analytical model bLJtsuch a modsl does not exist.

Transport studies attempt to describe and predict the travel demand accurately

using a series of linked sub-models . These sub-modsls simulate lhs decision-

making process in which an individual traveler might be expected to use when

consldellng in making a trip. Those studies were characteri~ed by systematized

process, when carried through, serves as a basis on which to plan. design and

evaluate transportation systems. This process is generally considered to be

comprised of the following key technical phases: population and economic studies,

location of landuses, trip generation, trip distribution, model split and traffic

assignment.

Of these. triP generation study is the fundamental and vital step in the

transportation planning process. Figure 1.1 gives the principal eiement of

transportation planning process developed for Chicago Area Transportation Study.

Most of the recent studies have been organised Within the same type of framework

developed for Chicago Study. Trip generation stage ISintended to prepare forecasts

of travel demand by a geographical unit. Travel demand is used here in the

restrictive sense of trip-making frequency. This ISthe stage of travel forecasting

process where the traditional linkage between land-use and travel are introduced.

A trip can be defined as a single directional movemenL for exampia h-O""meto work

and ciassified into two main groups _.home-based tllPS and non-horne-based trips. Ji" :>
Home-based trips are those trips that have one trip end at a household and non-

home-based trips are those trips between work and shop and bUSiness trips

between two place of employment (Hutchinson, 1972).

ThJSresearch was intendetl to deal with the home-based trips and to study the

travel characteristics and travel behaviour. It also attempts to develop models for ~ <::
predicting home-based trip generation. These trips are of primary interest bacause

eighty to ninety percent of all tripS have a beginning or an ending at home and they
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provide the direct relationship to the characteristics of tripmakers i.e. of the

household (Bruton, 1970).

Total number of trips generated in a given areal unit is related either to the average

measures of the characteristics of the household in that unit or to the aggregated"»0;><::;

characteristics of the unit itself, The geographical unit ISgenerally characterized by

land-use activity or intensity measures, while households are identified by certain

"Socio-economic'data.

The purpose of this study is to offer a beginning framework for continuing trip

generatIOn analysis and a basic illgredient for the transportation planning process

of Dhaka City_ Dhaka City includes the Dhaka City Corporation area and the
r--_/~v __~ _~--.-/ -~ -~ -----.r __..__"---.--""_ ----... ,___-

Cantonment area.-~-~.

1.2 Statement of the Problem

Transportation is widely acknowledged as ah essential infrastructure to promote

soclo-economic conditions of a country as well as of its urban areas. Transport

Slluatlon in our urban areas. especially In Dhaka City, has increasingly worsened to

the greater consternation of its citizens.

The existing road-street system and available vehicular mode of travel are deficient

in many respects. The inhabitants of Dhaka Ciiy continue to suffer a great deal due

to the inadequacy of walkways, uncontroiled land.use configuration and traffic

generating developments and inadequacy of traffic management system. The

roadway street facilities have never been conceived comprehensively nor ariy effort
•has ever been made to plan and evaluate the road-street system scientifically in

consonance with the well developed process of trip generation, distributions, modal

split and trip assignment.
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'.3 Rationale 01the Research

It may be mentioned here that a few studies were performed regarding basic

transportation planning process. "An attempt was made in 1983 under the title

.Soc'o-economlc Correlates of U,bar'l Travel Pattern: A case study in Dhaka" by

Hasmal Are. In this study, the authress tried to find out the social and economic

factors related wLth urban travel pattern and their relationship that influence the

choice of particular transport mode~s). Six neighbourhoods were selected to

(eprese"! social arld spatial variations within Dhaka City. Two neighbourhoods were

chosen 10 represent each of the three existing social groups (upper. middle and

lower social classes) and equal sample households were taken from each groups.

Besides, various parameters those define and influence trip pattern or modal

choices -- such as socia-economic status, car oWl1ership,public transport efficiel1Cy

etc. chal1gealong the spal1of time. So it ISnecessary to study the travel behaviour

of urban dwellers of a C<ty after five to len years il1terval.

In large urban areas, transport planning is usually based on a transportation study .

. a means of predicting future travel movemehts. A transport study is basically a

computer dependent mathematical process fouflded on present day observation,

whereby future travel pattern can be predicted (Wells, 1976). In this study a

careful attempt was made to devalop hbme-based trip geheriltioh models for Dhaka

City and to analyse household travel behavioural pattern through statistical

techniques.

1.4 Objectives of the Research

The following are the main objectives of the study:

i) To study the travel behaviour and the travel characteristics (viz: trip

rate, mode of travel, trip purposes, time of the day, time required to

make a trip, cost required etc.1 Dhaka City.

ii) To study the Inter-relationships of trip generating variables of the

City.
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iii) To develop home-based trip generation models for Dhaka City.

':'5 Organizatiollof 1heThesis

This thesis was separated In seven chapters. Chapter One is the Introductory

chapter. Chapter Two of the research presents the methodology al1d design

techniques employed in this research. Chapter Three describes the urbanization In

relation to trip generatiorl in Dhaka City. Demographic and socio-llconomic

characteristics of the study area is presented in Chapter Four. Detail analysis of

travel behaviour and travel characteristics of the urban dwellers of Dhaka City are

described in Chapter Five. Trip generatiol) model calibration is outlined in Chapter

Six. This research cOrlcludes In Chapter Seven with packages of recommendation.
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CHAPTER TWO
RESEARCH METHODOLOGY AND DESIGN

2.1 Introduction

Methodology describes the procedures to be followed to operationalize the research

design for the collection and analYSIS 01 information and data in conformation with

the research. Dhaka City was selected as the study area. Two stage sampling

procedure were adopted in selecting the sample areas and households.

In selecting residential iocation, crossciassification technique was used considering

socio.economic status (upper, middle and low income groups) and distarlce from

, the city centre (long, medium and short distances). The "Zero Point" "em General

Post Office (GPO), Dhaka. demarcated by Dhaka City Corporation, was taken as the

city centre. From each category one or more areal unit(sl was/were selected at

random. Basic data for the purpose of the study ih relation to socio"economic

classification, spatial distllbution pattern of various income (or socia-economic)

groups. detailed data on landuses, hind tenure pattern, residential density pattern

and other reSidential characteristics were obtained from the published articles. Sub.

housing system of the Dhaka City is categorized into three major income groups:

il The upper income group

iii The middle income group

iii) The low income group

The low income group includes the hard core lor extreme poorl and the poor.

Income groups and proportion of total households In the city under the three major

income groups are shown in the following Table:
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Table.2.1 :

Distribution of income groups in Dhaka City

• •• Proportion of the
Income Group Income Level (monthly total household in

household income in Taka) the city (percent)

Low Income Group Below Tk. 50001- 70

Middle Income Group Tk. 5001/- to Tk: 25000/- 28
Upper Income Group Tk. 25001 and above 2

• Income refers to income from all possible sources including fringe benefits fOf an

average household of six members .

•• Adjusted ligures in 1990 considering inflation and other income indicator.

Source: ISLAM,1989.

2.2 Selection of the Sample Areas

Twenty one areal units were selected at random lor thiS study. Following areal

units were taken as study area .. Gulshan. Dhenrilondi. Siddeswari, Mohammadpul,

Paltabi. Kafrul. Khilgaon IBlock-CI. Gandaria. Nayapaltan, B.C.C. Road. Mirpur

section two. Badda, Hazaribag lane, Muradpur. Dhamalkot (in cantonment area),

Mugda, Shahid Nargar, Tejgaon IIA, Goran (Sipai bag), Fokira Pool and Sikkatull

lane of Nazira Bazar. Selected areal units were shown in Table-2.2 and Figure 2 1

and 2.2.
•
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Table-2.2;

Distribution of areal units by incoma level and distance form the City Centre

Income Upper Middle Income Low Income
level Income Group Group

Distance Group
from the City
Centra

Long Distance Gulshan Mohammadpur Mirpur-2, Badde (North)
(5,1 km & Pallabi Hazar; bag lane
above) Kalrul Muradpur, Dhamalkot

Midium Distance Dhanmol1di Khilgaon Mugda (South)
12.1 to 5.0 kml Gandaria Shahidnagar, Tejgaon

I/A,Golan

Short Distarlce Siddeswari Nayapllltan Fakirapool, Sikkawli
(0 to 2.0 kml BCe Road lane of Nazira Bazar

2.3 Determination of Sample Size

A sample is any subset of sampling units from a population. The size of the sample

is properly estimated by deciding what level of accuracy is required and hence, how

large a standard error is acceptable. It also depend on the objectives of the

research. There are various common misconceptIOns about the necessary size of

a sample. One is that the sample should be a regular proportion (often put at 5

percentl ot the population; anothel is that the sample should total about 2,000; still

another is that any increase in the sample size w,1I increase the precision of the

sample results. No such rule-of-thumb method is adequate (Machmias and

Nachmias, 1976).

Travel is an expression of an individual's behaviour and as such it has the

characteristics of habitual pattern. As a habit it tends to be repetitive and the

repetition occurs in a definite pattern. In addition, travel habits of different

individuals are similar for work, shopping, recreation and other types 01 trips

(Bruton, 1970). Becausepattern 6f movement exhibit these characteristics. it is not

necessary to obtain travel information and deta from all residents of the area under

study,
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"Large samples" ara needed to collect new travel datil for the first time in an urban

area. But "small samples" may be adequate for certain types of analysis. Including

estimates of area-wise trevel characteristics, such as total trips by purposes and

modes, trip length frequency distribution, trip generation relationships at the

dwelling unit level and some other trip generation relationships. ,•••..... _ .

a small sample may range from 600 to 3500 interviews for the entire metropolitan

area (Norman at. ai, 19731.

If cost, time and other practical limitation do not enter into decision about the

sample size, there is nOdifficulty in determining the desired size by using standard

formulas (Machmias and Nachmlas, 19761. In deciding the sample size for this

study researcher had to consider the basic limitation i.e. cost, time and some other

prectical problems. The size of the sample for this research was 775. Instead of

selecting a fixed percentage of samples in each zone, a fixed number at samples

was selected. For the general travel deta studies 30 to 35 samples per zone are

sufficient (Normal et, al. 1973),

For this study 30 to 40 samples per areal unit were ~~Iected in conformation with

the proportion of the household lie in those groups but two percent of 775 for the

upper income group is very small number, abo~t ten percant was taken for the

precision and representativeness oi this income group. Proportioh of the samples

from the different income category were given below:

Table-2.3:

Proportion of houseHold taken from differ~nt income group

Income Level Number of Number of Number of Percentage
sample sample sample of sample

household area household household
from each

zone

Upper Income Group 30 3 90 " 5

Middle Income Group 35 7 245 3; .5

Low Income Group " " ." 57.0

Total . " 775 100.
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2.4 Selection of Sample Households

Sample households were selected systematically by using holding numbers of the

sample area, collected from Dhaka City CorpolatiOi1, Every 10th holding number

was chosen in the selected area. Whatever may be the number of households in the

sample holding number, only one sample household was taken from each sample

holding number. The sample of residential buildings not occupied as family dwelling

units, such as hotel, boarding houses or messes were not considered. In that case

next dwelling unit was taken as the sample household. Floating people were also

not considered as sample dwelling unit.

2.5 Biases in Sampling/Data Collection and Measures against them

It is essential to ensure that the sample to be drawn from the population should

be representative. A sample is said to be representative if the analyses made on its

sample units produce results equivalent to those that would be obtained had the

entire population been analysed IMachmiils and Nachmias. 1976). A semple in

which all of the population is not represented or is not represented feidy •• is called

a "biased sample". In technical terms, sampling bias is one of the two sources of

difference between the sample estimate and the population parameter. 1/ the

difference is zero then it is termed as unbiased. The term 'unbiased estimate"

refers to the fact that as one draws mare and mar" samples from the same

population and finds the mean of all these unbiased estimates. the niean of these

unbiased estimates approaches the population valua.

Even with tha unbiased estimates in probabiiity samplihg, errors of measurement

and non-responses may produce biases. Biases may occur by oversight or failure

to locate some of individuals or their refusal to answer the questions when located.

The measuring device may be biased or imprecised. With human population the

respondent may not give accurate information or they may give biased answers.

BIases may also occur in editing. coding. tabulating the results.

Necessary steps were taken 10 avoid sampling biases. At the beginning of field

survey all the mterviewers were briefed with the importance of this research work'
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with special emphasis on correctness and completeness pI data required. Besides

after completion of the survey work the researcher visited two/three households,

already sUiveyed, to check the consistency 01collected dala.lnterviewers tried to

convince arld explain importance of thiS survey work to the household members to

cooperate and to give required Information. In case or refusal they collect data from

the next household. If the spot checks indicated' that in-adequate data or poorly

chosen sample then a modified sample was chosen and resurveyed.

Extensive edit checks were carried out manually each an avery completed form

during the period of field survey to reduce data entry errors. Edit checks were

performed on each variable as it was entered into the relevant field. All possible

measures were taken to avoid biases in editing. tabulatmg. coding etc.

2,6 Collection of Information

The information required for this research were the basic household characteristics

and all the trips made by the each member of the household of five years of age

and above il"l previous twel"lty for hours.

The household information gathered Includes name of the head of the household!

contact person, address of the dwelling unit, family size. person employed. monthly

household expenditure, type of dwelling unit, ownership of residence. monthly

household income, vehicle ownershtp, type of vehicles, age & sex structure of the

occupants, educatiol"l level, occupation and the date.

Ithis mode, cost required and trip purposes.

The Information required from each member of the household of five years of age ~

or more, about all the trips made in the previous twenty four hours includes the trip

type, time of the day, journey time, trip length. mode.of travel, reasons for using

These information are usually gathered through interviews in the dwelling unit,

There are a number of interview methods available to collect information from the

dwelling unit,

These are:

,I,
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II Home Interview method.

ii) Mail Questionnaire/Post Card met~od and

iii) Telephone Irmirview metho~,

i) Home Interview Method: In lhi~ method inteNiewer~ visit the sample

dwelling uriil(sl and collec! information required aSk.ingquestion directly to

the househoid members. Intervi~wars can explain about any quarries
regarding the research work. It is a widely used method to collect household

information.

iii Mail questionnaire method: Questionrlaires can be sent through mail; It is

cheaper than home interView, it reduces biases errors that might result from

the personal characteristics of interviewers and variabilities from their skills.

But reported response rates are much lowar than from home interview.

Iii) Telephone Imerview Method: In t.hls method collection of required

information is by telephone. and normally it is not recommended in the

developing countries because only a few people have telephone.

In this research informatiOrJ was collected from the sample dwelling unit by using

home interview method because it is much effective and advantageous over the

othel methods.

Interviews were conducted daily (Saturday. Thursday) between 17:00 -21 :00 and

on Friday morning between 8:00 A.M .• 12:00 Noon. During these hours most of

the household heads and other family members (tripmakers) were available for

interview.

The head of the household is defined as the prime incoma earning member of the

household and not necessarily the eides! male member. Survey was performed only

if the household head was plesent and gave consent to an interview, other wise

the survey assistant moved to the next house or flet in his ellotted areal unit.

Except for the upper income area all the households were very much receptive and

cooperative. If a member of the household was not present the Ihformation was
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sought from the household or housewife.

Though it was not fixed throughout the entire period of the survey work but most

of the time. the total survey team worked in the field level comprised of eight

interviewers suppervised directly by the resssiGhe, himself. The said strength was

divided in eight working groups. All of the interviewers were at least graduate or

its equivalent while three of them are URP students. All the member of survey team

were briefed in detail with a special emphasis on objective of the research,

importance of correct and ilccureta data, understanding of the forms. completeness

of data etc. by the researcher before commencing the survey. They performed pilot

works before going to the study araa. Thirty days ware raquirad to completa the

field survey.

The researcher visited the sample areal units at least oneftwo day prior to the

actual survey to corractly identify the location and have a preliminllry assessment

of tho households in the area and to select the household to be surveyed. The

researcher also visited each day during the survey work to check and guide the

interviewers at random.

Initial scrunity and subsequent checking were done carefully and regularly after

receiving the completed forms on each day during the survey work by the

researcher. Checking was done manually.

2.7 Analysis of Information

Coliacted information and data from the sample areal units were then stored in the

computer. Package program -- SPSSx (Statistical Packago for Social Sciences) was

used for data entry. SPSS is tho proper package for preparation of summary crmls

tables, regression analysis and other statistical analysis. 5?reen tempiatos were

designed to facilitate the data entry directly fr9m sl,lrvey form into their respective

data files. Initially data files were prepared ih respect of each sample area then

compiled whenever necessary. The survey data from each sample area was entered

directly into its database file with the help of screen form. During the data entry

phase of the surveys there were constant checks on the actual dala entry.
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Harvard Graphics - one of the most advanced package Ij,bgram for graphical

presentation was used to prepare bar-chart, pie-chart -- all coloUied ana three-

dimansssional.

2.8 Model Calibration

Package program -- SPSS was used to calibrate the transport models. Multiple

linear regression models were calibrated to develop the rsquired models. Trip

generation models employ the cOrlcept of regression analysis. Multiple linear

regression analysis IS the statistical technique, now extensively used to -derive

estimates of future trips generation, where two or more independent factors were

assumed of Simultaneously affecting the amount of travel.

2.9 . literature Survey

A survey was carried out on works relevant to the subject of the research were

spread throughout the large number of journals, books, reports, newspapers articles

etc. Information on trip generation as well as transportation planning of Dhaka City

was hardly available. Search was also c~rried out intensively to gather a proper

understanding about the standard of different community facilities.

Experience of many developed and developing countries in related fields was

reviewed to understand the extent of the problem in Dhakll and to perceive the

prospects considering various Inputs and constraints.

2.10 Conclusion

Dhaka City was selected as the study erea. Twenty one ereal units were selectGd

liS the sample area III random considering the socia-economic status and distance

from the City Centre. Size of the sample households were 775 Nos. From each of

the areal units 30 to 40 households were interviewed systematically through coded

questionnaires, Sample households were selected by using holding numbers -- only

one sample household was taken from each sample holding number. Collected

information and data were then stored, analysed end calibrated to achieve the

objectives of the research.

,
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CHAPTER THREE
URBANIZATION AND TRANSPORT

IN DHAKA CITY

3.1 Urbanization

Dhaka City is the capital city of Bangladesh and it contains the central offices of

all governmem ministries. It is the administrative, financial and commercial centre

of the country. It is served by an imarnlltional airport near TongL a river port at

SadarghaL three inter-district bus terminals at three entry points 01 the City, and

an extensive interurban rail serVice and highway networks. The existing

infrastructure provides a firm-base for further expansion.

The populatIOn of the City has been increasing steadily. Esiimated population of

Dhaka City is now about SIX million, crowded in an area of 402.50 Square

Kilometer (B.8.S. 1981). The Dhaka City Corporatiilh area which hold most of the

population of the City has a der1$ity of over 22000 persons per square kilometer

(58000 persons per square mile). With the area adjustment ahd considering other

related factors population growth rate in tlie City has been found to be

approximately 6.0 percent per annum in the last intercensal period (Islam and Nabi,

1988).

3.2 Motorization

There are approximately 63 thousand motorized vehicles (excluding motor-cyclesl. .
operating ;n Dhaka City, As shown In the Table-3.1, the leval of motorization ir1the

City is about 12 vehicles per 1000 population, Which is very low while comparing

with the other capitals of the developing countries.
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Table.g.1;

Motorized vehicles now operating in Dhaka City

Category of Vehicles Number of Percsnt (%1
Vehicles

'"' 350 0.55
Mini-bus 635 1.00
Cars 35000 55.30
Jeep 12000 18.96
Micro-bus 1850 2.92
Taxi/Cars 263 0.42
Auto-rickshaw 6500 10.27
Mishuk 750 1.18
Pick-up 1600 2.53
Tempo 1350 2.13
TlUck 3000 4.74

Total 63298 100.00

MOlor-cycle 58000 -
Motorization (Vehicles growth " -
Ratel

Vehicles growth Rate 6.5% -

I

Source: Office of the Deputy Commissiol)er (Trafficl December 30, 1989,

Vehicles growth rate over the past five yesrs in the City has been also low. Table-

3.1 disclosed that vehicles growth has increased at about 6.5 percent per annum

over the past five years.

Because of the low level of private motor ilehicle ownership public transportation

should playa very importantlo1e in the daily iife of the City dwellers. Therefore. the

demand for adequate public transportation IS very strong in the City. Due to

inadequate public transportation and chaotic roadway and street system cycle-

rickshaws (non'motorized vehicle) have been rendering door to door services to the

urban dwellers. As the City become 1alger ahd th~ disiance between home. work

places and community services get longer. this alternative mode of transport has

becomes less feasible.

Transport models in developed countries/western cities divide trips into public
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transport and private motor vehicles trips. This is acceptable where non-motorised

trips are negligible and have practicslly no effect on road traffic. But in Dhaka City

non-motorized traffic serves a very large proportion of person trips and also impacts

significantly on road network performance.

3.3 RoadNetwork of Dhaka

Dhaka '5 a fast growing metropolitan City. presently being served by a roadway arld

street facilities comprised of OvlH 1200 mites. An estimate of 70 percent of these

road facilities are within the metropoiitan area IHaque, Ahmad. 1988). Historicallv.

the City has grown by the procesS of "gradLJalalicretibn". As a consequence the

City has grown in a dlsorgarliied manner and ,ts road and street system h~s also

developed haphazardly. As a result, a kind of L!I1Ml3l1cedtniflic flow has incurred,

To be more specific, certain IiI1k.sof existil1g road-street system is ul1der heavy

vehicular pressure (volume-wlsel, while others are lightly travelled_ The existing

road-street system is unbalanced in the sense that mileage constltutil1g the "City

Major Thoroughfare System" is less than 5 percent of total mileage (Haque, 19881.

In order to develop a "balanced l1etwork." suggested standards for major urban

arterials comprising the major thoroughfare systems are of the order of 8 percent

to 12 percent 01the total mileage (TraffIC in Towns, 19631.

Due to the uncontrolled lI1f1uxof people and increase in their activities, the quantum

of movemel1t has Increased significantly. But transportation services and facilities

did not augmented With equal pace resuliing a demand-supply imbalance,

indisciplined and haphazard movement has become a common phenomenon,

3.4 Landuse Pattern In Dhaka City

Traffic ISa function of land\Jses, In other words, traHic generation, trallic volume,

movement frequency, traffic capacity, need for parkll1Qfacilities etc. depend on the

type of uses of land on the sides of roadway. Residential, commercial, industrial

and recreational are lour major land use types found in the urban areas and they

determine the volume of traffic and their behaVioural pattern. It was previously

stated that for a long tlmB Dhaka CLty has been experiencing unplanned growth.
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Both private and public developments such as housing, health facilities, educatiorllli

institutions, shopping centres etc, at particular sites can not be regarded as the

product of proper planning.

Besides this, landusa pattern of the city has undergone ohanges over the recent

past. With the rlatural expansion of the City, commercial and industrial wnes are

no longer concentrated in the central area, rather different activities are now

developing in locations more accessible than the central areas.

The continuous changing pattem of landuses ensued changed il1 the travel pattern

and in the trip making frequencies of the urban dwellers 0/ the City.

3.5 PublicTransportin the city

Like many other Asian Ciites, the present pattern oj public transportation services

in Dhaka City consists of fast moving motorized vehicles ahd primitive non-

motorized slow moving vehicles, in addition to the pedestrians. The available mode

of travel at present in the City are motorized bus. mini-bus. auto-rickshaw. tempo,

mlshuk, motor bike arid non-motorized rickshaw, bicycle etc. Among all these types

rickshaw. the slowest of all the modes, generally does not make any 10rlg-haul trip.

Auto-rickshaw makes longer haul but they are expensive. The minibus ISa smaller

version of the bus having higher fares that of buses. The bus is a popular mode of

public transport with least unit fare for longer trips.

The very widely diversified traffic urlits with their great disparity in sizes and

speeds create a number of problems and areas of conflicts. Because of the low

speed of certain types of vehicles, the capacity of loads is adverselY affected and

severe congestions and accidents occur.

3.6 Conclusion

Dhaka City is the administrative, financial and commercial centre of tlie country,

It is one of the densely populated City In the world with a growth rale of 6.0

percent per annum. For a long lLme Dhaka City has been experiencing unplanned
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growth. It has grown in a disorganised manner and Its road-ways system r.es also

developed haphazardly.

Because of the low hivel of motorization, non-motorized vehicles plays an important

role in the daily life of City dwellers. Traffic is a function of limdusss. Landuse

pattern of a City determine the volume of traffic and thair behavioural pattern.

Changing pattern of landuses ensued changes in the travel pattern and In the trip

making frequencies of the urban dwellers of the City.
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CHAPTER FOUR
BACKGROUND CHARACTEfUSTics'

OF THE CITY DWELLERS

4.1 Introduction

Travel is a function of human activity. D,fferem socio-economic characteristics of

the resident population produce different movement pattern. Relevant and useful

items of information on the demographic and socio-economic characteristics of the

resident population were presented in specific sub-sections.

. 4.2 Demographic Characterlstk:s

To study any population for any purposes, .it is essential to have knowledge

regarding the demographic characteristics about that population. Particularly in this

case demographic chara~teristics of a househOld plays a vital rola in makJng trips,

In this section information related to family s'~e, age, sex of the tripmakers were

given.

The average size of the household of Dhaka City consists of 6.07 persons with a

standard deviation of 1.83. ranges two persons to nlne(+) parsons. Figure-4,1

shows the distribution of family size of the sample population which is distributed

normally. The average number of employed persons per household is 1,56 with a

standard deviation of 0,86. Table-A 1 presents the summary statistics of these

attributes.

'.
4.2.1 Age Structure of the Tripmakers

The age structure of the population is often taken into consideration in trip

generation analysis on the basis that different age groups produce different

movement demand and characteristiCS (Bruton, 1970), Tripmakers belonging to

different age groups were classified In the followir'lg Table.4.1.
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Table-4.1 ;

I
\

Age distribution of the tripmaker$ .1

Field Survey December, 1989.
*. Population Census 1981. BBS.

Source.

Category Level Number of • ••
(yrs.) Respondent Percent of Percent of

Responses Dhaka
Population

6t015 809 30.2 30.1

161025 '" 27.7 24.9

26 to 35 477 17.8 20.6
36 to 45 3'8 .12.2 12.2

46 to 55 248 9.3 6.7

56 and above 74 2.8 5.5
Total 2680 100.00 100.00

•

From the preceding table 11can be easily seen that most of the tripmakers are

young irrespective of occupation. They make more trip than the old age people.

About fifty eight percent of all tripmakers fell into the 6 to 25 year age group. On

the other hand, among the 5.5 perce", 01 the 56 and above age group (actual

portIOn of Dhaka population) orlly 2.8 percent of that age group made trips. That

was because of their physical inability to make trips. Figwe-4.2 shows that as age

of the respondent increases the number of tripmakers decreases.

4.2.2 Sex Structure of the Tripmakers

The Table-4.2 shows that male were prone to make mOle journey. About sixty nine

percent of the tripmakers were male where a thirty one percent of the tripmakers

were female. The sex ratio of the tripmakers is 2.25. In contrast with the

population census of 1981, percentage of male and ferrala of Dhaka's population

were 58.2 percant and 41.8 percent respectively and the sex r~~io was 1.39.

Thase figures disclose the fact thai male population perform more ectivjtles than

female.
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Table-4.2:

Salt Distribution of the Tripmakers

SO' Number of Percent of Percent of
Respondent Responses 'ohaka

Population

Male 1854 69.2 58.2,

Female 826 30.8 41.8
,

Total 2680 109,00 100.q~,

Source: Field Survey December, 1989.

From the Table.4.3 it can be seen easily that in case 01 category 26 years and

above percentage 01 same aged males make more trips than females. It is much

, true as age increases.

Table-4.3:

Distribution of Age of the T,ipmakers by Selt

SexAe Male, Female
6to15

16to25 •
26 to 35

35 to 45

46 to 55

56 and HI 7'
(100%)

Total 826 2680
(31.0%) (100%)-
1100%) 1100%)"

Source: Field Survey December, 1989.
• Row-wise percerltage
•• Columrl'wlse percentage
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4.3 Socio-economic Characteristi<;s

Socia-economic characteristics of the population have significant influence on travel

behaviour and tripmaking frequency. Particularly education and occupation of the

tripmakers and monthly household Income.

4.3.1 Monthly Household Income

Household income was one of the most important factors h/lvinli inajor effect on

trip generation. It is the prime lactor responsible for shepping travel behabivour and

determining Its characteristics such as trip rate.

It was staled earlier that monthly household income ware broadly classified into, ..
three major groups: low income group, mii:ldie income group and upper income

group. The following Table-4.4 shows the distribution of household income of the

respondents.

Table-4.4:

Distribution of monthly Household lricome

Income Category (Tk.1 Frequency Percent of Percent of,
Ifl Responses Responses

Below 2000 49 6.3
Low

23.02Income 2001 to 3000 180 52.00
Group 3001 to 5000 '" " 2i.5
Middle 5001 to 10000 14. 18.6
Income

10001 to 15000 8.3Group 64 31.00
15001 to 25000 39 5.0

Upper 25001 to above '" 16.1 16.00
Income
Group

Total 775 100.0 100.00

Source: Field Survey December, 1989.
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It can be seen from the preceding Table that 52.00 percent of ,Dhaka's total

population fell irlta low income group (below Tk. 50aOl. Where as 31:9 percent and

16.1 percent of the total population fell into middle and upper income groups

respectively. Relationship of household income with other attributes will be

discussed in the following chapters.

4.3.2 Level of Education of the Tripmakers

The Table-4.5 shows the education levels of the trlpmakers. About ninety four

percent 01 the all tripmakers were literate. Literacy rate 01 urban Dhaka is 52.2
percent (BBS. 1981). The discrepancy is probably because of methodological

assumption, for this study floating people were not inclLided in the survey.

Table-4.5:

. Educational Level of the Tripmakers

Category Level Frequency (II Percent of Responses

Primary 610 • 22.8
•Secondary 816 30.4

H. Secondary 515 19.2

Graduation 598 • 22.3

Illiterate '" 53
Total 2680 100.00

Source: Field Survey December, 1989.

4.3.3 Occupational Characterisiics of the Tripmakers

Occupation of the tripmakers had a significant effect on travel characteristics.

Students constituted the highest portion of the tripmakers !Teble 4.6). About 50

percent of all tripmakers were students. Self-employed persons oonstituted the, ' ,
second largest group of tripmakers. These result ihdicatlld thil~ signiflcantlncrease

in the recent years in entrepreneurial activities in Dhaka City as well as in the

country.
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Table-4.6:
Occupational Pattern of the Tripmakers

"
Category Level Frequency (f) Perce:nt .of Responses

Professionals ,,' 4.3

Adn. & Managem~nt 92 3.4
,

45.7Student 1224

House wife 18' 6.9
Clerical & Related 253 9.4
Self Employed 358 13.4

Sales and Service 77 2.9
ManufacllJring and 123 4.6
General Workers

Others 253 9.4
Total 2680 100,00
Source: Field Survey December, 1989.

Category level of .othe,. mcludes unemployed, retired persons as well as persons

with undefined occupatiorls. ThiS group of tripmakers occupy the third highest

position, About 10 percent of all the tripmakels fell into this category.

4.4 Relationship Between Age and Occupation of the Tripmakers

The relationship between the type of occupation arid different age groups (Table-

Alai shows that the proportion of trlpmakers engaged in administrative and

managerial works increased with the increase ot their age. On the other hand

proportion of the tripmakers of other occupational groups decreases as age

increases. Test statistics depicts that significant relationship axist between

occupation and age ievel of the tripmakers at almost 0.001 level of significance.

Analysis of the results lTable-A 11I shows that highest proportion of the students

have secondary level of education. A significant proportion of self-employed

respondent have graduation degree. This indicated that due to recent governmental

policies and less employment opportunities young graduates were trying to create

their own job.

n
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4.5 Conclusion

Demographic and socia-economic characteristics of a household plays a vital role

in making tlipS. The average size of the family of Dhaka City consists of 6.07

persons With a standard deviation of 1,83, ranges two persons to none I +) persons

and number of employed perSOrlS is 1.56.

This research revealed that YOUrlgpeople, irrespective of occupation and iricome

level, made more trips thar. old aged people. /-.bOUl58.0 percent of all tripmakers

fell into the 6 to 25 year age group. Male were prone 10 make more trips than

female. The sex ratio 01 the tripmakels is 2.25. in contrast with the population

census of 1981, the sex rallO was 1,39.

Household monthly income is the prime factor responsible for shaping travel

behaviour. Among the major three categories. 52.0 percent of Dhaka's total

population fell into low income group whereas 32 ad 16 percent fell into middle

income and upper income groups. Among the different occupational groups.

students constituted the hjghest portion (50.0%1 of the trip makers. Self-employed

persons constituted the second largest group of the tripmakers. Analysjs showed

that major portion of the student have secondary level of education. A significant

proportion of self-employed have graduation.
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CHAPTER FIVE
TRAVEL BEHAVIOUR

5.1 Introduction

OriS of the main objectives of this research was to study the travel behaviour and

travel characteristics of Dr.aka City at individual household level. Several variables

were responsible for shapping the travel behaviour 01 Dhaka City and determining

its characteristics such as household income, family size, location of residence,

ownership of vehiclelsl, purpose 01trip, mode of trave'- trip length, journey time.

time of the day, cost 01 travel- 8tC. This chapter details the in-depth an~lysis of

travel data to explain and describe the key variabh:is pertinent to the tflpmaking

frequency and inter-relationship between different variables. Detailed analysis

shOWing the relationship among variables were presented in the following sections.

5.2 Trip Type and Trip Rate

A trip is defined as a single directional movement. for exampie home to work.

Therefore, household member(sl undertaking such journeys make at least two trips

dailv. viz, from home to work and flom work to home, it was stated earlier that

trips can be classified into two main groups -- horre-based trips and non.home.

based trips_ Home-based trips are those trips that have one trip end at a hOlJsehold

and non-home.based trips are those trips between work and shop and blJsiness

trips between two places of employment (HlJtchinson, 1972).

Sevelal past studies disclosed the fact that 80 percent to gO percent of all trips

have a beginning or an ending at home i.e. 80 parcent to 90 percent of all tlips are

home.based (Bruton, 19701. ThiS stlJdy revealed thet 93 perCMt of all trips were

home-based i" Dhaka City (Figure-5. 1).

Due to the rise of commercial activities in Dhaka City. the number of trips (Trips per

hOlJsehold per dayl of urban dwellers increased as compared to the trip rates of the

dwellers some years before. The average rlumber of trips per household per daX

..'



Figure 5.1
Type Of The Trips

NDf'- -i[)r);H-ion'c,,)

Souree Field Survey December 1989.

,
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(both home.based arid non-homa-basedl of Dhaka population wae about 6.89 in

1983 (Ara, 19831. The number 01 trips par household per day ih Dhaka City was

found to be 9.43 in this study with a standard deviation of 4.18, flinging from no

trips 10 28 trips per household per day (Table-All. Figure-5.2 shows the

frequencies histogram of trip rates -- which is distributed normally and skewed left., '

5.3 HouseholdIncome

Household income pattern of Dhaka's ~opulationwas ~Iready discussed in ti)e

previous chapter. It is the k'h variable h~ving major effect on trip generation. It IS, ' '

a prime factor which is mainly responsible in shaping travel behaviour and

determining its characteristics such as trip rates. The ability to pay for a journey

affects the number of trips gerlerated by a household. Families with high income

can generally afford to satisfy more of their movement demands than low income

families. The number and frequency of trips generated from home increases with

increasing family income. ThiS study Indicated (Table-5.l J that in Dhaka City 52

percent of lOW-Income people generate only 42 percent of all trips made by

tripmakers whereas 16 percent of upper income group and 32 percent of middle

income group generate 24 percent and 34 percent of all trips respectively and the

average number of home-based trips per household per day i.e. trip rate of the three

mcome groups were 7.74, 9.94 and 13.68 respectively_

Table-5.1

Household Income Level and Trip Rate Distribution

Household Icome Responses Trip Frequency Trip Rate
Ipercentl (percent)

Low Income 403 3066 7.74
152.0) 142.01

Middle Income 247 2505 9.94
(32.01 (34.01

Upper Income '" 1737 13.68
(16,01 (24.0)

Total 775 7308 .
(100,01 nOO,O)

Source: Fielu Survey December. 1989.
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5.4 Location of the Residence

Location of the residential areal units with. respect to City Centre is also a key

variable which was assumed to be responsible for generating home-based trips by

indiVidual household. It was stated in chapter two that selection of residential afeal

unit(s) was/were based On their location i,e. the IDeational distance flom the City

Centre (short, medium arid 10119distances). The argument for using the above

lactor is that the characteristics of the dwellers and development trend and hence

the movement pattern valy with the distance trom the City Centre. It is expected

that the increase in distance from the City Centre leads to increased trips per

household per day (Martin, 1962). But this study shows that trips per household

per day decreases with the i"crease in distance from the City Centre (Figure-5.3).

Probably this is because of concentratio;1 and availability of necessary

establishments i,e. due to the landuse pattern 01 Dhaka City ilrld also the low level

of car ownership.

5.5 Relationship between Family Sile and Home-based Trips per Household per Day

(Trip Rate)

Travel is a function of human activity. Consequently an important relationship

should exists between the "umber and frequency of trips made from the home and

the family sileo

The number and frequency of trips i"crease as size of the family increases and vlce-

versa. This study on Dhaka City alsO exemplify this fact. Table-A 12 shows that

average number of trips increases with increasing persons per household. at a rate

of approximately 1.62 trips per day fOI each additional person (Table-All. This

increase in number of home-based trips per household per day with family size

tends to level-off at the six persons per dwelling unit family sileo Statistically strong

relationship did exist between family size and the number and frequency of trips

made from home at the confidence level of 99.99 percent. They are elso positively

correlated. These results also imply that with the increase of family size. the

number of tripS per household per day increases. The reverse is also true.

I)
I
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5.6 Mode of Travel

Mode of travel is the most irlfluential variable relaled to trip making frequency. Bus.

mini.bus. car/jeep, auto-rickshaw, tempo, rickshaw etc. are the available modes

now operating 11"\ Dhaka C,ty. AmOrlg these, rickshaw ISthe most popular and easily

available mode of travel. It 'erlde,s door-la-door services irrespective of road

condition. In Dhaka City bus and mini-bus operates only on a few roads. Though

personal motorized vehicle ownership will continue to rise, still walking ilrld

rickshaw are the major modes of travel in Dhaka City. From Table-5.2 can be seen

that about 36 percent of all tripS were made on foot. while only 25 percent of all

trips were made by rickshaw. This study also disclosed the fact thaI a laudable

porlion 01 trips were rendered by charter bus. This IS a remarkable indicator of

changing pattern and behaViour of urban dwellers. Figure-S.4 presents the existing

mode use pattern of Dhaka City.

Table-S.2;

Modal Choices in Dhaka Cily

Mode Type Frequency (/) Percent of
Responses

S" 1006 14.00

Car/Jeep 887 12.00

Auto.Rickshaw 93 1.25

Tempo 387 5.50

Motor/Cycle 185 2.50

Rickshaw 18~2 ~5.0()

Walking 2639 ~~.bo
Mixed mode .

269 3.75

Total 7308 100.00

I

Source:
•

. Field Survey December, 1989.
Mixed Mode; when a trip made on more than one mode of travel i.e
Rickshaw + Bus,
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5.7 Purposeof the Trip

The most fundamental and dominating variable related to travel demand and travel

characteristics is trip purpose. People make tflPS because they cannot perform all

the activities in one place. Activities are normally grouped into a number of trip

purposes which distinguish different types of demand on transport system. So it

is essential to stratify trips by purpose throughout the transportation plannll1g

process. This in turn implies that tflP generation analysis must be undertaken for

different trip purposes. The number of different trip purposes used in trip generation

modelling and travel demand analyses varies with the design of the individual

study. For this study trip purposes were stratified in the following from:

,) Work trips home to work

work to home

b) School trips home to school

school to home

0) Shopping trips home to shop

shop to home

dI Socio-Recrea- home to recreational place

tional trips recreational place to home

,) Other trips home to other places

other ~laces to iiome

a) Work trips: These trips includes as all journeys to and from various

work places to earn money (Le. for employment purposes).

b) School trips: School trips include as all journeys to and from various

educational establishments such as schools, colleges. different

technical institutes, coaching centres and universities solely for

educational purposes.

cl Shopping trips: Any trip to and from any shopping centre to buy

something,

•
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d~ Socio.racleationallrips' All trips made for social (such as trips made

to visit a patient in hospital or in his home or to meet with kith and

kin etc.), religiOus, leisure lind recreational purposes fell into this

class.

e) Other trips: Any trips undertaken by the member of the household

which do not fall into any of the above classes and other undefined

trips IIrll included in this group.

The following Table-5.3 shows that in Dhaka City Iflpmaking frequencies is the

highest for work purposes. About 37 percent of all trips undertaken by the

individual households were work. trip while school trips, shopping trips. SOCIO-

recreational trips and others were 31.00 percent 9.54 percent, 12.44 percent and

9.76 pelCe'l1 respectively.

Table-5.3:

Frequencies of Trip Purposes

Category level Frequency (f) Percent of
Responses .

WOIk Trip 2123 37.26

SchOOlTrip 2?-66 31.0b

Shopping Trip 697 g.54

Socia-Recreational Trip 90. l2.44

Others 713 9.76

Total 7308 100.00

• Source:

5.8 Trip length

Field Survey December. 1989 .

length of the trip is a physical characteristic of travel this variable is a continuous

one. Figure 5.5 shows that trip frequencies decrease with the increase in trip

length. About 50 percent of all the trips made by the tripmakers were less than one
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mile lTable-A9). This indicates the tact that City dwellers try to reside close to their

necessary destination such as workplace, schooL shopping centre etc. Although

other variables also influence the length of trip, those would be discussed later.

5.9 Time of the Day

Now-a-days traffic congestiorl is a regular phenomerlOn in Dhaka City. Like other

major metropolitan areas, Dhaka suffers from some form of roadway congestion

during peak use periods. The levels of congestion are directly rslated to the fact

that total vehicular travel is not ur<iform throughout the 24 hours of the day. Traffic

congestIon and the associated problems of limited roadway capacity and travel

delays occurred during tr.e peak periods of the day. most noticeably in the evening

hours of 5 p,m. to 8 p.m. The second and often very pronounced, short-term peak

occurred in the morning hours between 8 A.M. to 10 A,M. Figure-5,6 displays the

variation in trip frequencies during the day. Although Table.5A shows that about

25 percent of the total trips occur during the morning period of 5 A.M, to 9 A.M.

but a significant proportion of the trips were locale in nature i.e. non-vehicular and

short length trips. The above table also depicts the fact that a considerable portion

of trips were made in the evening. This Indicates thanhe behavioural pattern of trip

making is changing in Dhaka CJty. The inter-relation between time 01the day and

other trip generating variable(sl will be discussed in the following paragraphs.

Table-5.4;
Time of the Day

Category Level

5.00 AM to 9.00 AM

9.01 AM to 12.00 Noon

12.01 Noon to 15.00 PM

15.01 PM io 17.00 PM

17.01 PM to 20.00 PM

20.01 PM to 24.00 PM

Total
ouree:

Frequency (II

1?17
1390

1240
1003

1478

380
7308

Psrcent of, , "
Responses

24.87

19,00

16.97

13.73

20.23

5.20

100.00
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5.10 Journey Time

Journey time i.e. time reqLiired to travel is another variable tliat influence the travel

behaviour. At present the average trip time in Dhaka City is aboUt 20 minutes

which was very low as compared with the travel time of other metropolitan Gilies

of developing countries. This study revealed that 56 percent 01 all trips were

required to finish within maximum 15 minutes. Table.5.S prssents the variation of

trip frequencies Wilh journey time.

Table-5.S:

Total Journey Time

Category Level (in Frequency (II Percent of
min.) Responses

Upto15 4088 , 55.94
16t030 2130 29.17

31 to45 668 9.15

45 to 60 '" 2,98

61 and HI 204 2.79

Total 7308 100.00

Source: Field Survey December, 1989.

5.11 Relationship between Household Incom6 and Mod6 of Trav61

Household income is one of the most important Indicators of socia-economic

position of the household. It normally controls overall behavioural characteristics

of the family which in turn is retlected In travel pattern. It is usual and a commol1

practiC6 In all urban areas for upper il1come groups to spel1d more on transport with

a tendency towards the use of comfortablil and convenient modas of travel. They

were time and comfort conscious rather than cost conscious. A middle income

family is also comfort conscious. Low income families are normally cost conscious

rather than lime and comfort conscious except for speCial or urgent cases. They do

not bother time required or il1convenience for a cheaper mode of travel. Figure-5.7

presents the influence of household income on mode use pattern. From fhe Table-
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5.6 it can be seen easily that low income people use tHe cheapest mode of travel

such as tempo and bus Orwalk rather than usa more comfortable modes. About 57

percent of all trips made by the low income peOple was by walking, Middle Income, ,
groups use comfortable mode of travel such as rickshaw (38 percent!. Use of other

comfortable automotives (motorized vehicles) such as auto-rickshaw, motor cycle

were greater than the low income people. Most of the executives, professionals

and managerial pe/sonnale,

Tabla-5 ..6:

Distribution of Mode of Travel by Household Income

.~•• ct_,~ ,." ", ,~. "'"", ,,,'- o. M,.., ",~.- •• 0" """'Ow ..- .h.w "-•• ~ ..•",,-" ..-"-IT••• I

-
o. m " " • '" •• ". nO' ••• '0"" ,0" , 0- m '" ,-,,~ ',0" ""~ ".0% ,-,~ 100 0%

••• '" ". " " " , '" .., ,,, '"0'" ,n ." ." "" ,,, "O~ " o~ ''''% .., '''''.0%"- " " '" " " " ." '" " ""•0' '" ",0 ,.o~ ',O~ ," '"0% " O~ '.0% '00.0%,
To'. ." '" ••• " ". 'OO ,." ,." ." '"
Source: Field SW\ley December, 1989.

lell into th,s group. because of the reason that they enjoy office automoti\les

(car/jeep. motorcycle, micro-bus). Ownership of car lS related to le\lel of household

income per month so the uppeT income group .• the car owning (usuallv) gloup lise

comfortable automoti\les. They normally use car/jesp as the mode of tra\lel. Use of

uncomfortable cheapsst mode was quite insignificant compared to the low income

group.

5.12 Household Income and Trip Length

There exists a significant relationship between monthly household income and trip

length. Figure.5.8 shows the \lallation of trip length frequencies with respect to

household income. It depicts how household income affects trip length, From Table-

A 14 it can be seen that the low income group is the most cost conscious group.

About 60 percent of all trips made by the low income groups was less than one

,..
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mile al1d only 5.7 percent 01 all trips were made by this group was above five

miles. On the other hand about 12 percent of all trips made by the upper income

group is above five miles, The lest statistics also disclosed that a systematic

relationship exists between household income and trip length at almost 99.90

percent confidence level. The co-efficient of correlation between household Income

and trip length is 0.623 aCIdpositive, This also indicates that a linear relationship

exist between these two variables. It shows thaI as household income moraases,

frequencies of larger trip length increases.

5.13 Trip Purpose and Mode Choice Pattern

Making a trip is always undesirable except for recreational purpose. People make. .
trips for different purposes. Normally they have to use a particular mode to perform

a trip. For thiS very fact a significant relations~ip should exist between lhe mode

of travel and the purpose of trip. Figure-5.9 shows the distribution of trip purposes

with respect to mode of travel lautomotive, non-automotive. pedestrian and mixed

model. It was stated earlier that walking is the most papular made of travel in

Dhaka City. Use of walk ISthe highest irrespective of trip purposes. Fram Table-5. 7

it can be observed that In Dhaka City most of the school trips were made on foot.

About 46 percent of school tllPS were made on laot, whereas the use of rickshaw,

bus a'ld car were 25, 12 and 8.5 percent respectively. Household having private

transport usually use that tor their school goi'lg childre'l. In case of work trips, use

of other modes of travel sucll ~s bus, rickshaw, car. tempo, motor bike IS

significant, Use of mixed mode for work !lips was the highest. For shopp''lg triPS,

walki'lg and the use of rickshaw constituted 58 percent and 28 percerlt

respectively of all trips, use of other modes for shopping purpose are mostly

inSignificant Use of car is the highest for socio-recreationaltrips, About 30 percent

of soclo-recreational trips were made on foot. Rickshaw accounts for about 28

perCe'lt. About 20 percent to thiS type of trips were made by car. This fact reveals

that car OW'llng households perform more socio-recreatiO'lal trips than household

with no cars, Use of other modes of travel for socio-recreatlonal purposes were 'lot

significant.
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Table-5.7:

Distribution of Trip Purposes by Mode of Trav~l

"~ ,~.' '" 0,'
_.

'- ....,,' "" ". "'- '0'""- " '- "'- 0_ "'.w "-r", - " ,"'- "'"- <,:"
".. '" ". ". , ", '" ••• ,. ". ""T". ",'~ .,. ",'~ '-o~ M. '" ",~".o~ ••• 100 ,~.- ". '" '" • , " '" '0" N ,,,.". ','" .,. 'n "." '''~ <',0'" ..,~ '00 ,~- " • " • " • '" '" " '"r". .,. ,.. ••• 28.0% ",.0" ',0" '00.0%

Soc,~ N • ", , " " " '" N '"..,. m ",. '" >.0•• '.0% ".0'. ,0.0" ." '00 '%1",~. , • N " •• •• ". 'N •• ..,
'0 ,~ " o~ m .,. m "_D~ '",0" ',0" 'OD_D~

T.,.• m ,., N' " ". ••• "" ,." '" ""'" ,n "o~ ','~ .,. .., "0% ""'" .,. "0,0%

Source: Field Survey December, 1.989.

5,14 Relationship of Mode of Travel and Trip Length

The relationship between trip length and mode of travel (Tabla-5.B) includes the

following highlights:

Use of both non-automotive transport (rick.shaw and bi-cycle) and walking

decreases with increasing length of trip. The frequencies of trips made on foot

lwalkl was almost 1ero when length of trip was greater than 3 miles. On the other

hand lise of mixed mode such as bus and tempo. tempo and rickshaw. bus and

rickshaw increases with increaSing length of trip. Use of automotives were nearly

same whatever may be the length of trips. Looking at the test statistics and

analysing them it was observed that both were highly associated at almost 100

percent confidence level.
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Distribution of Trip Length By Mode of Travel

,

Mode
Trip Length Automotive Non.Auto- Pedestrian Mixed Total
(mile) motiva Mode

0.00 to 1.00 "3 863 2376 8 3650
11.0% 24.0% 65.0% , 100.0

%

1.01 to 2.00 580 528 236 31 1375
42.0% 38.0% 17.0% 3.0% 100.0

%

2.01 to 3,00 485 323 23 60 891
54.0% 36.0% 3.0% 7.0% 100.0

%

3.01 to 5.00 520 179 4 82 785
66.0% 23.0% 1.0% 10.0% 100.0

%

5.01 to and HI 485 34 0 88 607
80,0% 6,0% 14.0% 100.0

%

Total 2473 1927 , 2639 269 7308
34.0% 26.0% 36.0% 4.0% 100.0

%
:,ol)'oe: Field Survey Decembm, 198

5.15 Relationship between TrIp Purpose and Time of the Day

People perfolm different activities for different purposes throughout the day. But

frequency distribution of trip-makmg is not same for a particular purpose throughout

the day. From Table-5.g it can be observed that most of the morning 15A,M. to 9

A,M.I tnps were the essential trips i.e, work trips. school trips and shopping tllPS,

Frequency of socia-recreational and shopping trips were the highest during the

evening period (5 P.M. to 8 P.M,). Most of the people go out for work purposes In

the morning and return in the evenirlg. That was due to the fact of charlging

behavioral pattern of tripmaking in Dhaka City. Trip making frequency fOI work was

greater irl the mornirlg arld ;rl the everlirlg. There was a remarkable percemage of

category of urldefirled trip purposes termed as 'others' which was everlly

"



53

distributed throughout the day_ Statistically, they are positively correlated and the

interdependence between the two variables was s'gnificant at 99.97 percen!
confidence level.

Table-5.9:

Trip Purposes by time of the Day

Purpose of Work School Shopping Socio- Others Total
trip trip trip trip Reeree-

Time tional
(hrs.1 trip

5.00 to 9.00 863 on 173 54 110 1817
9.01 to 12.00 333 718 113 83 143 1390
12.01 to 15.00 499 m 64 " 141 1240
15.01 to 17.00 241 361 79 199 123 1003
17,01 to 20.00 542 87 260 424 165 1478

20.01 to 24,00 247 6 8 90 31 330

Total 2723 2266 697 909 713 7308

Source: Field Survey December. 1989.

5.16 Conclusion

Household members undertaking trips are classified into two main groups __home"

based trip and noro-home-based trip. This research disclosed that in Dhaka City

about 93.0 percent of all trips were home-based whereas non-homa-based trips

were only 7.0 percent. The average number of home'based trips per household per

day i.e. trip rate is 9.43, ranging tram no trips to 28 triPS per household per day.

The average number of trips Increases wilh increasing persons household, at a rale

of approximately 1.62 tnps per day for each additional person and this increase

lends to level-off at six persons per dweliing unit family size.

The number and frequency at tnps generated from home increases with increasing

•



54

family Income, 52 percent of low income people generate only 4200 percent of all

trips made by the tripmakers whereas 32.0 psrcent of middle income group and

16.0 percent upper income grolJp generated 34.0 percent, 24.0 percerlt of aillrips

respectively. Trip rates of these three groups were 7.74, 9.94 and 13.68

respectively. Usually illS expected that increase in distance from City Centre leads

to increased trips per household per day IMartin, 1962). But in case of Dhaka City

triPS per household pel day decreases with the increase irl distance from City

Centre.

Among the different mode of travel available in Dhaka City, riCkshaw is the most

popular and easily available mode of travel. Though personal motolized vehicle

ownership with continue to rise, still walking and rickshaw were the major modes

of travelm Dhaka City. About 36,0 percent of all trips were made on foot, while

only 25.0 percent of all trips were mads by rickShaw.

In Dhaka City, tripmakmg frequency was highest for work purposes. About 37.0

psrcent of all trips undertaken by ths individual households wsre work trip while

school trips, shopping trips, socio-recreational trips and others were 31.0, 9.54,

12.44 and 9.76 percent respectively, Trip frequencies decrease with the increase

in trip length. About 50.0 percent of all trips made by the tripmakers ware less than

one mile. They try to residiOclose to their necessary destination.

Now-a-days traffic congestion is a regular phenomenon in Dhaka Cay. Traffic

congestwn and the assoc'ated problems of limited roadway capacity and travel

delays occurred during the peack periods of the day, most noticsably in the evenil1g

hours of 5 P.M. to 8 P.M, and secol1d short-term peak occurred in the morning

hours betweel1 8 A.M. to 10 A.M.

Upper income peoples were time and cOl1fort conscious rather than cost conscious,

On the otherhand, low income families were normally cost conscious rather thal1

time and confort conscious except for special or urgent cases. Thsy do not bother

time required or inconvenience for a cheaper mode of travel. Low,income people

use the cheapest mode of travel such as wal~, bus or tempo. AboUI 57.0 percent

of ail trips made by the low ir-.come people was by walking with shorter halll,

q
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whereas upper income group made 11 0 percent trips by walking. Middle income

group mainly depend On rickshaw. About 37.0 percent of all trips wele made by

RIcKshaw. Upper income group -- the car owning group mainly use cars and 46.0

percent trips were made by cafS with longer haul.

It was observed that most of the school trips were made on foot, about 460

percent of school trips were made on 1001.whereas use of rickshaw. bus and cal

were 25.0, 12.0 and 8.5 percent respectively. In case 01work triP use of bus,

rickshaw. car, tempo mOlor bike is significant. Use of mixed lor work trip was the

highest. For shopping trips, walking and rickShaw constituted 58.0 and 28.0

percent respectively, use of other mode we'll not significant.

Tnp making frequency for work was greater in the mOrrling and in the evening.

Most ot the people go out for work purposes in the morning and return in the

evening. ThLswas due to the fact of changing behavioural pattern of t"pmaklng in

Dhaka City.
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CHAPTER SIX
MODEl CALIBRATION

6.1 Introduction

Transport studies attempt to describe and to predict the travel demand accurately

using a series of linked sub-models and trip generation stage is intended to prepare

forecasts of travel demand by a geographICal unit. This forecasting process involves

the developmerll of models. Trip generation models employ the concept of

regressiOrl analysis. Multiple linear regression models were calibrated to develop the

required models. It is the statistical technique where two or more Indeperldenl

venables were assumed of simultaniously affecting the amount of travel.

All the variables asswmed Initially cannot be treated as independent variables for

regression analysis. Because some of the variables may not have any relationship

at all with the dependent variable (home-based trips per household per day i,e. trip

rate) and some of the independent variables may be represented by other

independern variables i.e, they may not unique.

In order to perform regression analysis, it is essential to have knowledge about

association between the dependent variable and independent variable Is), To find

out the relationship between the variable(sl. measure of correlation and measure

of association were used. For quantitative variable(s) the selection criteria can be

fulfilled simply by correlation coefficient. Variablelsl having higher and significant

correlation either positive or negative with the dependent variable was/were

selected as independent variable Is), In order to select Qualitative vaflable(sl chi-

square test statistics was used. Applying the chi-square test statistics the

association between dependent variable and all the other independent (qu<llitativel

vaflable(s) were measured, the variable(s) having significant association with the

dependent variable at 0.00 1% ievel of significance were selected as independent

variable Is).
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After primary selection of independent variables on the basis of correlation end chi-

square test statistics indeper1dent varia bles were further investigated to detect inter

relationship among them.

6.1.1 Measure of Correlation

In this section, correlation CO-8 fficient between the dependent variable (horns-based

trips per household per day) and independent variables and also between

independerll variablelsl themselves were tesled. All the information regarding

correlation among different variables including dependent and independent were

given in the Table 6.1. From Table 6.' it can be seen that total journey t,me ITJTJ

had the highest positive correlation IO.6603l with the dependent variable __Home-

based Trips per Household per Day ITPH) which was highly significant (P<O.OOO),

The independer1t variable trip length (TL) had the next highest positive correlation

(0.613) with TPH. That was also highly significant IP<O.OOO). The coefficient of

correlatIOn of family size (FSI, number of vehicie(s) owned INVOJ. monthly house-

hold income (INC), employees per household (EMP) are 0.437 (P< 1.000), 0.411

(P< 0.000), 0.600 (P<0.000) and 0.216 (P< 0.000) respectively.

Thus it can be said that the independent variables TJT, TL, FS, NVO, INC, EMP

have significant correlation With the dependent variable TPH.

All the aforesaid variables having Significant relationship with TPH cannot be used

as Independent variables. As some of them ~re highly correlated and dependent

Wilh each other, which is termed as multicollinearity.

The practical interpretation of multicollinearity is thaI two or more correlated

vanables are explaining largely the same effect and may, therefore,. be considered

substitute causes.

There is no generally accepted rules for deciding when multicollinearity is severe

enough to require actIOn, or for deciding what ection to take (Douglas, 1974). it is

sometimes ar9ued that if the correlation between two Individual variable exceeds

their Individual correlations with the
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Table-G."

Co-efficient of Correlation of Selected Variables
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dependent variable then one of the independent variables should be omitted from. .
co~nsid8ratjQn. If one of the varjables IS preferred, perhaps because it is easier to

forecast or in more meaningful then that one could be included. In any case, if two

variables are highly correlated it is most unlikely that both variables would be

selected for inclusion by regressions method. Some indication of the ellect of

multicollinearity can be obtained by examining changes in the regression

coefficients at each step of built-up procedure. Large changes in magnitude or sign

indicates an unstable relationship (Douglas, 1974).

From the Table-6.1 it can be seen easily that the independent variable total journey

time (TJT) has the highest significant correlation 10.847. p <0.000) with tlip length
(TL).

The independent variable TJT i.e. time required to complete a trip mainly depends

on tlip length. Besides many other factor(sl als-oaffect journey time such as traffic

jams, waiting time. accessibility etc. and it cannot be forecasted due to the above

implied factors.

Consequently the indiVidual effects of these variables on trip-making behaviour

would be somewhat obscure if both were included In regression equatIOn. The

variable T JT has also highly Significant correlation with size of the family, monthly

household Income, veh'cle(sl ownership and employee(sl per household.
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Therefore it can be discarded though it has the highest correlation with the

dependent variable and highly significant while comparing with the other

independent variables. Although the independer1t variable trip length (TL) was highly

correlated with the deperldent variable it should also be discarded because It cannot
be forecasted.

Again from the Table-G.1 the coefficient of correlation of employee(sl per

household with the dependent variable is 0.261. which is also highly significant

IP<O.OOOI. It has also highly significant corr€:lation (0.392, P<O.QOO) with the

family SilB (FS). This Indicates that two of them cannot appear together in any

analysis. Although the independent variables NVO with INC, and FSwith INC, NVO

have highly significant correlation but all these variables ware retained in the model.

as all of them have independent effect on dependent variable Home-based Trips per

Household per Day.

6.1.2 Measure of Association

In order to select qualitative variables Chi-square test statistics were used. Applying

these chi'square test statistics the association between the dependent variable and

the qualitative variable(si wele measured. The vanable(s) having significant

association With the dependent variable at 99.99% confidence level were selected

as independent variable(sl.

From the Table-A 15 it can be seen easily that the association of independent

variables purpose of trip (POT) and mode of travel (MOT) with dependent variable

were highly significant at a confidence level of 99.999% with a contingency

coefficient of 0.76. These behavioural test statistics indicafed that they might be

included in the regression analysis, but these two vari~bles should also be discarded

as they cannot be forecasted for estimation of future trip generetion.

Finally it can be concluded that out of eight independent variables three variables

can be considered as Independent variables fOI this analysis. The selected variables

were Size of the Family (FSL Monthly Household Income IINCI, Number of Vehicles

Owned per Household (NVO).
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6.2 Model Calibration

Regressiorl analysis was performed on the data obtained from the field survey in

order to find out home-based trip generation model for Dhaka City. Independent

variables for the model were selected after satisfying the selection criteria Imeasure

of correlation and meaSLJreof aS$ocialion, investigation of multicollinearity)

described earlier in this chapter.

Proper testing and examination of the regression models werll made before the

acceptance as forecasting tools. Only one set of independent variables was used

to develop amicipated models.

The Model: The Model contains the following three ihdependent variables. These

ar8 monthly household income lINC). slia of the family (FS) and, ,
number OLvJ!Djcle(sl owned per household (NVOl.------ -., -I

6.3 Results of the Model

In this section three sets of independent variables were used to find out the

srgnificant variables for the model with TPH as the dependent variable.

Model: Home-based Trips per Household per Day (TPHl is the dependent

variable.

Results of the model:

The follOWing Table gives the results of the model with the three independent

variables. The total number of cases is 775.
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TabJe-6.2:

'.
Stepwise Regression plOcedure applied to home interview data for Home.based Trip
generation Modelling for Dhaka City

Stepwise Correlation lOOxR'
Equation Equation Coefficient
Number 1RI

1. Trip Rale '= 0,00065" 0.538 28.90
IHousehold Incomel + 3.91

2, Trip Rate = O.OOO56~ 0.641 41.08
IHousehold Incomel+O.393*

(Family Sizei+ 1.638

3 Trip Rate = 0.00051" 0.647 . 41,90
(Household Income) + 0.380.

(Family Size) +0.380 "(Vehicles
Owned per Household)+ 1.34

Table-6.3:

Regression Estimates of Coefficients of tho Model and Related Stlltistics

Veri-abies Estimated Standard Errol I-Value Significance
coefficients cfB '"181

INC 0.00051 3.98x10-~ 13.025 0.0000

" 0,380 0,031 12,197 0.0000

NVO 0.307 0.092 3.318 0.0009

Constant 1.705 0.193 8.827 0.0000

Although Equation 3 ITable.6.21 has passed all the various statistical tests at 8

significance level of 0,000 percent. But inclusion of vehicles owned per household

INVOJ in the model was not very much significant. Only 0.80 percent variation of

the dependent variable could be explained by NVO. For this reason fin'ally Equation-

Two was considered. The multiple correlation coeffiCient (R) indicates the degree

of aSSOCiation between the independent vanables and the dependent variable. A
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multiple correlation of 0.641 indicated thalllpproximately two.fjfth (or 41 %1 of the

variation of the dependent variable TPH was explained by the independent variables

included in the equation. The constant in the equation was the affect of excluded

variables. The magnitudes of the I-values indicated the relative importance of each

of the variables in the equation. Independent variables which have a t-value of less

than 2.0 do not have a significant relationship With the dependent variable and

therefore, contribute nothing to the equation. Any such Independent variables

should be deleted from the equation (Norman; 1987). It can be seen that household

trip making trequeCicy increases as size of the family, household income and car

oWrlership per household increases together or individually.

In order to predict the Home-based Trips per Household per Day. the final prediction

equation,

T = 0.00056 l( INC + 0.393 l( FS + 1.638

where. T Home-based Trips per Household per Day

INC =0 Monthly Household Income

FS =0 Size of the Family

With this prediction equation. dependent variable home-based trips per household

per day can be computed for any given combination of the independent variable(sl

entered Jnto the equatJon assuming that regression coefficients established today

Will hold good for any future date. However it must be recognised that humarl

behaViour is not completely rational, and that the very wide variation in tripmaking

activity can probably never be fully explained by any model.

Total trips generated by a zone or an areal unit can be easily obtained by

multiplying the value of T lhome-based trips per household per dayl by the number

of households in that zone or areal unit.

6.4 Limitation of the Model

The present models, like their earlier counterparts were also based on more or less

Insufficient data. Lack of information. irlsufficient information, inaccurate/biased

informatiorl, crude assumption very often play crucial role to whole exercise.
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As a consequence. performance of the models in the real situation has not always

been reasonably satisfactory, which in turn has led to dissatisfaction with modelling

in general.

Information content, especially related to household income often turns out to be

biased and inaccurate. The most common reasons ale lack of sufficient knowledge

and individual difference In perception about the research work. Some of the

variables have been derived based on clude assumptions. But quality of data is very

important of trip gel1eration modelling process,

6.5 Category Analysis

Category analysis was one of the most popular forecasting tools to estimate zonal

trip generatIOn, which was developed in Britain by Wooton and Pick (1967). One

of the objectives of this study was to tally the results obtained with the regression

models. In this section zonal trip generation w~s estimated by using different steps

of category analysis,

The technique was based on determining the average v~lues or average responses

of the dependent vari~ble lor defined c~tegories of the independent v~riables. The

categories are defined by a multi-dimensional matrix where each dimension

represents an independent variable and where the independent variables were

themselves str~tified into a number of categories. In its application to the trip

gener~tion each observed an~iysis unit (e.g. household [evell is assigned to a

particular category or cell of the matrix depending on its values of the independent

variables (typically such measures as family size, household income, number of cars

per household etc.I and average trip rates ere subsequently determined for eech cell

(Douglas, 19741.

Mean trip gener~tion rate for each category was calculated from the survey data.

In using the category analYSISas a forecasting tool it is assumed that the trip rates

assOCiated With each household category will remain stabie over time and ZQnal

traffic can then be estimated by simply multipiying the mean trip rates for each

category by the number 01 household in that category for Bach zone and thsn
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summing all the categories in the zone.

In this study households were classified in terms of two variables, family size

(perSOrls per household I and household income -- eight categories (from 2 member

family to 9 member family) of family sizes and three categories {low income, middle

income and upper income) of household income were specified.

Table-6.4:

Household Income by Family size and corresponding Trip Rates

" , , , , • , , • Tot.1

'"'
U.'" " " " M " " • " "...~ .."" •.• 33 <; "" 7.'" ".," 0.3" '.057 10 20 n_

n ",." to , " " 0' 00 " " 00 '",= '.000 .910 ,~ '.a.a '0.'80 'O.l"" ,,.= 1\.""' .."
"""" ..• , " " " " " '",",.,," '0 &;7 13,05' 14,a" IM~O 15.'" 1•. 640 13.7<

Tot.1 " , '" ". '" ,. M ," no
~,"60 '."'0 •. 3\4 10060 10.''''' "~ 11.950 12.1<0 ~,4J(l

Source: Field Survey December, 1989.

The trip generation matrix of Table 6.4 was prepared by sorting all households

interviewed in the survey mto one of the 24 ~8x3) cells. The number 01 trips
. ,

produced by all households In a cell and the number of t]buseholds in the cell were

then summed. The trip rate for each cell was then established by dividing the

number of trips by the number of housshol~s.

Alter establis"ing the average trip rate for each cell, zonal trips can be estimated

(a) multiplying the average trip rate for each cell or category by the number of

households in each category those were located in the zone and ~b) summing the

amount of traffiC for every household category.

"qpi=L~.Nci
Where, b,

Of''' estimate of the zonal number of trips produce9 by zone

average trip rate for category c type household and

number of category c type households located in zone i
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6.6 Comparison and Conclusion

From Tabla.GA. the average number of home-based trips per household per day

was 9.43. In order to compare the models with category analysis, considering the

study area as a hypothetical Traffic Zone. Hence total number of household of that

zons was 775 and average household income per month and average family size

were about Tk, 9270 and 6.07 respectively.

Using the model:

T

=

=

0.00056 X INC + 0.393 X FS + 1.638
•

0.00056 X 9270 + 0.393 X 6.07 + 1.638

9.215

Hence average number of home-based trips per household per day of this zone was

9.215. Now total number of home.based trips generated by a traffic zone/district

can easily be calculated by multiplying total number of households of that

zons/district with the trip rate obtained by the model.

In category analysis only two variables .. monthly household income and family size

were manipulated. But in case of model development II number of variables were

considered. Although finally only two variables were retained in the equation but

the constant represent the net ,mpact of all excluded vari~bles those were initially

considered as responsive variables in tnp making frequenh.
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CHAPTER SEVEN
SUMMARY AND CONCLUSION

7.1 The Summary

The purposes of this research were to study the travel behaviour of Dhaka

population and to offel a preliminary framework for trip generation analysis - the

main concern was to develop Home.based Trip Generation Models fo, Dhaka City.

A trip (both home-based and non.home-basedl is a purposeful journey by any

transport mode (including walking I from one place to another usually covering a

distance of a street block or mors. Travel data was collected Irom' individual

household level.

While comparing with the other large metropolitan cities, it was found that the

percentage of home-cased trips ,was greater in case of Dhaka City. ThiS study

revealed that about 93 percent of all trips were home.based in Dhaka City and the

rest i.e. about 7 percent tnps were non-horne-based.

With the recent increase in economic actitivies, the number of trips (trip rate) of

urban dwellers increased compared to the trip ratas at the dwellers some yeals

before. This research indicated that the trip rates i.e. average number of hom'e-

based trips per household per day was 9.43, as compared with the.trip rate (6.89)

In 1983, ranging from no trips to 28 trips per household per day.

Cross classification technique was used if, selecting the sample areal umts

considering the socia-economic status (upper, middle al1d low income groups) and

distance from the City Centre Iiong, medium end short distances). Both the above

factors have remarkabie mliuence on trip generation I.e. on trip rates. The number

of home-based trips per household per dey has increased as monthly household

income increased. Upper income group made more trips than the middle income and

low il1come group. As 10catiol1aldistence of the residential areai unit increased. the

trip rates I.e. the number at home-based trips per household per day decreased.
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This research disclosed that the average number of trips per household per day

increased with the increase In person(sl per household at a rate or approximately

1.62 trips psr day for each additional person. This increBse in number of home-

based trips per household per day with the familv size tended to level.off at about

six persons per dwelling unit family size.

Although personal motorized vehicle ownership and rate of motorization increased

in the recent years, walking and rickshaw were still the main modes of travel in

Dhaka City. With the Increase in economic activities, most of the large

organizations Iboth private and government) have their own transport to bring their

staff. This study revealed that about 5 perCer'lt of all trips made by charter bus,
(which was known as staff-bus in Dhaka City!.

Dhaka suffers from road way congestion during the peak-use periods like other

major metropolitan areas. traffiC congestion ISa regular phenomenon in Dhaka City,

TraffiC congestion and associated problems of limited road way capacity and travel

delays occur during the peak periods of the day. most noticeably in the evening

hours of 5 p.m, to 8 p.m. The second and often very pronounced short-term peak

OCCUrrSin the morning hours between 8 a.m, to 10 a.m. Traffic congestion on

some roads of Dhaka City are regular phenomena in the evening hours of 5 p.m.

to 8 p.m. ThiS is one of the remarkable changing travel behavioural pattern of the

urban dwellers This very fact indicated that economic activity i.e. movement of

urban dwellers Increased in the recent years al,most in all the urban centre as well

as in Dhaka City.

One of the main objectives of the study was to find out the trip generation models

to predict the home-based trips per household per day generated by 8 geographical

unit. Stepwise regression method was used to find out the best possible regression l~
models. Independent variables were seiected on the basis of the relationship they

have with dependent variable as well as with themselves. In selecting the

relationship, measure of correlation and measure of aSSOCiationwere used. Out of

eight variables three variables were finally seiected for regression anaiysis. These

were monthly household income (INC), size of the family (FS), number of vehicles

owned per household (NVOI.
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Illdependent variables were primarily selected on the basis of correlation arld

association. Then whether multl'collillearilY exist or not between the variables were

tested. Qualitative varJsbles were incorporated In regression analysis after

regrouping them. Proper statistical testing and examination of the regression model

was made before its acceptance as a forecasting tool.

Category analysis is another forecasting tool to estimate zonal trip generation,

which was developed in Britain by Wooton and Pick (1967). In its applicatioll to trip

generation each household were classified in terms of two variables -- family size

(persons per household) and household income. Eight categories (from 2 member

family to g member famllyl of family sizes and three categories (low income, middle

income end upper income) of household income were specified. The trip generation

matrix was prepared and average trip rate for each cell was calculated. After

establishing the average trip rate for each cell, zonal trips can be estimated easily

by (a) multiplyil1g the average tliP rate for each cell or category by the number of

households 111that category those were located in the zone and (b) summing the

amount of traffic for every household category.

7.2 Recommendation

The mass lral1sport system and service 01 Dhaka City does not possess enough

Significant role for catering to the need of the people. Most 01 the residential areas

are separated from the main routes bl the mass transit. As a cOl1sequel1ce

'riCkshaw' & 'waiklng' have been proved to be the most essential mode of

transport. So the need of a functional and effective mass transit system should be

considered.

Every efforts shOuld be made to develop ali the districts and commul1ities of the

City with a properly recommended access standard so that unwal11ed travsl
,

demand cal1 be aVOided. This effort also may liniit the re!lreationlll and shopping

trips during the peak period.

Haphazard arrangement 01land use creates the problem by increasing the volume

of cross"hauling among the lunctions those have been separated geographically

'.



69
which actually should have been co-existent. Development and evaluation 01

integrated land.use and transportation 'planning can minimize the rate of trip

generation,

Possibilities of applying some of improved technological changes i.e. transport

planning through non-transport mode like -- improved telecommunication system,

mechanized method 01malerial handling, home delivsries. mail order shopping elc.,

may havs a remarkable influence on reducing ttie need for unwanted trips.

An effective way of bringing down peak hour transport demand is to distribute,
traffic load over more lime periods through staggering the working hours. Thus

peak hour traffic load can be optimized. Recent change in Govarnmerlt and Seml-

Government Office time have already reduced traffic jams during the peak hour

period.

Trip generation is a lunctlon 01 lamily size. To limit the trip number special

endeavour should begiven to design integrated policies associated with the national

family planning objectives.

Finally there IS a clear need for an integrated authority to have a sound

development of different transportation facilities and land-use patterns which

should be evaluated ,n terms of the communities long range development

objectives,

7.3 The Conclusion

Trip generation modelling has great significance in the conventional transportatIOn

planning process. The present experience 01trip generation modelling reminded the

real world difl'culties that the model builders have to lace. With the prediction

equation, the model already developed. dependent veriable home-based trip per

household per day can be easily computed for any given combination of

mdependent variable(s) entered into the equation assuming that regression

coefficients established today will hold good lor any future day say for after 10

years or 20 years. Total trips generated by a areal unit or by a trallic zone can
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easily be obtained by multiplying the value pi Trip Rale (home-based trips per

household per day).

The crucial assumptions made was regression coefficients established today will

hold good for any future date. But changes in the landuse lind socio'economic

characteristics could result on a different relationship between the independent

variables expressed in terms of completely different regressions coefficients.

in case of category analysis, which based its predictions on the assumption that the

gerleration rates exhibited today by different classes of household will ~old good

in the future, avoids these criticisms but absence of any facility for testing the

statisticsl significance of the variables to explain the tripmaking behaviour is a

serious detic'ency in the technique.

The derived trip generatio model can be used in predicting future trips generated by

a areal unit.

The transport study process comprised a number at inter-related models which

enable future travel conditions to be predicted. The process -- basically trip

generation, trip distribution, modal split and assignment, are applied initially to the

base-year planning data in order to predict synthesized movements for comperison

with observed movements. Once the models are adjusted to predict preser1t-day

conditions, they car1 be used in predictive mode to ascertain likely design-year

travel movemer1ts. Trip generation modelling process is the first step in the four, .
step modelling process n transport planr1ing. Further research works can be taken

for the rest three steps.

In transportation planning process this trip generation model, one of the four step

model in transport study, can be used as a planning tool to determine the persons

trips generated by a traffic ~one or leaving a traffic ZOrle.
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Teble-A 1:

Summary Statistics of some Variables,

Variables Average Standard Minimum Maximum
value Deviation

Family Size 6.065 1.832 2 9
Person Employed 1.563 0.830 0 6

Number of Vehicles Owned 0,299 0.650 0 4
Number of Trips of Tripmaker.j 3.215 1.492 0 6
Tripmaker-II 2.441 1.217 0 , 6
Tripmakel.111 1.973 1.434 0 6
Tripmaker-IV 1.219 1.330 0 6
Tripmaker-V 0.582 1.085 0 6

Number of Trips per Household 9.43 4.188 0 28
per day

Number 01 Tllps per Person per 1.618 0.686 0 5
d"
Student 1.58 0.910 0 7

Source: Field Survey December, 1989.

Table-A2:

Education Level of the Head of the Household

Category Level FrequBrlcy Percent of
111 Responses

Primary 119 15.4

Secondary 194 25.0

Higher Secondary 130 16.8

Graduation 278 35.9

Illiterate 51 6,6

Missing Values 3 OA
Total 775 100.0
Source, Fjeld Survey December 1989.



Table-A3:

O~c~pationof the jed of the Household

n

Category Level FreQLJll-ncy (fJ Percent of
Responses

Professional 72 9.3

Administration and Managerial 80 10.3
Student 0 0.00
Housewife " >.9

Clerical and Related 173 22.3 ,
Self Employed 234 30.2
Sales and Services 37 4.8

Manufacturing and General Workers 63 8. ,

Others 98 12.6

Missing Values 3 0.4

Total 775 100.0

Source: Field SUfvBy December- 1989.

Table.A4:

Income LeveJf the Urban Dwellers

Income Category Level Frequency Percent of Assumed
III Responses Percent

low Income Group 403 52.00 60.00
(Up to Tk. 5000)

Middle Income Group 247 31.90 30.00
(Tk. 5001 to Tk. 25000)

Upper Income Group '25 16.10 10.00
(Tk. 25001 and HI)

,

Total 775 100.00 100.00

Source: Field Survey December, 1989.

•
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O";"nershipof the Res.~nt

73

Category Level Frequency Percent of
(II Responses

Owned 432 55.7

Office quarter 62 8.0
Rented 252 3'5
Occupied " 35
Missing/Not 2 0.3
applicable

Total 775 100.0

. Source; Field Survey December, 1989.

Table-A6:

Frequencies of Type of Trips

,
Category Level Frequency {II Percent of cases

Home-Based 7308 93.11

Non-Home'based 54 , 6.89

Total 7849 100.00

Source: Field Survey December, 1989.
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Modal Choices of Ulban Dwellers-'

74

Category Level Frequency Percent of
III Responses

Bus/Mini-bus m 9.2

Charter Bus 252 3.34

Car/Jeep 887 12.14

Auto- 93 1.27
RickshawfMishuk

Tempo 306 4.19

Motor-Cycle Bi-Cycle 185 2.53

Rickshaw 1843 25.20

Walk 2639 36.12

Bus+Tempo 162 2.22

Total 7308 1.00.00

Source: Field Survey December, 1989,

Tabla-AS;

Modal Choices of Urban Dwellers-2

Category Level Frequency Percent of
1'1 Responses

AutomotivB 2558 35.00

Non-automotive 1842 25.20
Pedestrian 2639 36.12

Mixed-Mode 269 3.68

Source: Field Survey December, 1989.

n,
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TabJe-A9:

~requencjes of Trip Length

Category Lavel Frequency Percent 01
(in mile) Ifl Responses

Up to 1.00 3650 49.95

1.01 to 2.00 1375 18.81

2.01 to 3.00 89> 12.20

3.01 to 5.00 "5 10,74

5.01 and HI 607 8.30

Total 7308 100.00

Source: Field Survey December, 1989.

Table-A10:

Distribution of Age of the Tripmakers by Occupation

~'" M••m, S",""" H,o" CI.",,", S." S.Io. ....""'" 0,,,.,, T,,,'
Prof._ •• wH • "" '''',""'- •• tun"" +". ,,~.,," M.o ••• _ R.I ••• , -' Sm•••• W"k""I,,, , n.'

"to," , • m • • • , , '" .0>
16 <" 20 , • •• • " " " " '" '"
16", •• " •• " •• " ,'" " " " on
3610," " •• • '" 00 " •• •• •• ",
• 0 '0 so '" " • " •• " • • " ".
56 ••" HI • , • • • " , , " "
Tot" ". " ",. ••• '" . "" " '" ,,, '6RO

Source: Field Survey December, 1989.
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Table-A 11:

Education Level by occupation of Tripmakers
/

~" ""',.- Ad""". ., •••• n' Hom Cio""" ." S•••• M•••••I_ Oth", Totol,,',"01 ~ w,f. •• .mploV •• _ .
edu. ••••••••• .,- -" S"vk •• Wo"",.~ ""-~, , ,,, " " " '" " " "'.
"""' ...•.'" , , ~ " " '" " • " "'.
H;gho, , , ,,, " '" '" , " • " m
s.c •••••'"
0.-".","0 m " '" " " '" , , " ""
110,,, ••• , , , " , " " " " '"
T•••• m " "" '" '" ". " '" ", '"00

Source: Field Survey December, 1989.

Table-A12:

Distribution of Family Size by Number of Trips

No, of
Trips

2 , 6 8 10 12 " 16-28
FS

2 6 7 6 1 0 0 0 0

3 5 12 2 2 1 1 0 0, 5 26 25 25 18 7 1 0

5 5 15 26 39 " " 11 17

6 3 9 17 27 " 12 10 "
7 1 8 11 27 21 12 9 16

8 2 , 8 15 " 11 16 "
9 . 2 5 11 19 27 21 22

Total 27 " 106 146 155 95 68 93

Chi-square D.F. Significance
Statistics 406.47 70 0.0000

c Contingency
7308 0.763

auree: F'e ulVey ecem er, 1 89.

I
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Table-A 13:

Distribution of mode of Travel by Household Income-2

Mode NOfl- TotalHH Automotive automotive Pedestrian Mixed
Income mode

Low 747 476 1761 82 3066
Income (24,5%) 115.5%1 157.0%) (3.0%l (43%1

Middle 724 '" '" '49 2505
Income (28.8%) (38.%1 (27.2%1 (6.0%) (34%1

Upper 1002 500 '" 38 1737
Income 157.6%1 (28.7%) (11.5'}(>1 (2.2%) (24%1

Total 2473 1927 2639 269 7308
133.8%1 (26.4%) (36.1 %) (3.7%1

Source: Fjeld Survey December, 1989.

Teble-A14:

Distribution of Household Income by Trip Length

Trip Length Up 10 1.01 to 2.0 1 to 3.01 to 5.01 end Total
(mile I 1.00 2.00 3.00 5.00 aboveHH

Income

Low Income 1822 563 265 243 no 3066
<Tk.500a (5904%) (18.4%) 17,9%) (5.7%) (5.7%)

Middle Income 1134 '" 354 m 229 2505
Tk. 5001 to 145.3%) (18,4%) 114.1%1 (13.0%1 (9.2%)
Tk. 25000

High Income 694 35' m '" 205 1737
>Tk.25000 (40.0%) (20.2%1 (156%) (11.8%1 (11.8%)

Total 3650 1375 '" 785 '07 7308

Source: Field Survey December, 1989.

, .',
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Table-A15:

Distribution of Trip Pu'poses by Mode of Travel

Mode Automotive Non- Pedestrian Mixed Total
Purpose aUlOmovile mode

Work trJP 1192 650 '" 147 2723
School trip 603 564 1038 61 2266
Shopping trip 61 199 404 13 697
Saclo-Reelea- '" 260 275 26 90'
tional trip

Others '" 254 188 27 713

Total 2473 1927 2639 269 7308

Source: Field Survey December, 1989.

Distribution of Tljp Purpose by Monthly Household Income

Trip Work Scl100l ShopponQ Socm- Others Tutal

"" Purpose Trip T,;p T"o Reef.a-
Income Ilk.! tiona! T~,p

Low Income , 31 9 '" '"' m m 3066
<Ti<,5000 143%) 132%1 \9.1%) 1~.7%1 17,2%)

Middle Income Tk. ,.. "" m '" '"' 2505
500110 Tk. 25000 [34%1 133%) 111 %) 112%1 {10%1

UpperI~"ome 5"' '"' on "5 '" 1737
>Tk. 25000 132%1 (27%1 (7,5%) 120%1 (135'11.)

Total 2723 2266 eo, '" m 730B

Source: Field Survey December, 1989,
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Table-A17:

Distribution 01Trip Rates by Monthly Household Income

- , , " • '" " " """ To'" T,'"
"' Rot.

'0. " '" •• •• " ,. " • ,,, '"",0_ 151.''''
""d~ • " " " •• " " 00 '" 0,0'
I""om. I" "'I
U•• " 0 0 0 • " " " '" on 13 "R",0_ 116''''1

T••• , " •• '- co. '" "' "' •• '" "0["''', I" 1"I ,,~ '%1 ,'1.1%1 I'" ''', 110,6\11 nO,S", la,a,,) (100 001

I

Source: Field Survsy December, 1989.

Table-A1B;

Mode Use Pattern by Sex

~o " ~o c." AU'D_ ..,,"' A~._ M'•••'0 c'"'~!
, w." Mod. OOh." To'""'.""u, ".. ,ie•• h.", ,how.0 Id,,",. T.""," .'o;el.

~ .., no w. 00 no ,.. ".. ",' "' 00 5439
f ••••~ 00 " ,w " " "

,,, "" " 0 '"00

To,., '" ", "0' " 00' 'W '., '"'" '" " "110A

Source: Field Survey December, 1989.
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Tabre-A 19:

Distribution of Male and Female by Education Level

S"
Education Level Male Female Total

-Primary 39' '" 6"
(21.0%) 126.5%1 122.76%)

•Secondary 565 25' '"(30.48%) (30.39%) 130.45%)

Higher 329 ,86 m
Secondary (17.75%) (22.5%) (19,22%)

Graduation 462 '" 598
124.92%) (16.46%) 122.31%)

Illiterate '" 34 ,.,
(5.77%) (4.1 %1 (5.22%1

Total 1854 826 2680
169.2%1 (30.8%)

Source: Field Survey December, 1989.

Table-AlO:

Co-efficient of COrlelation of Selected Variables

"- '- " '"' " .,' '" .., m '0,-e. ,- "" ". o '" 0.'" "" 0" 1 0."" "",. '_000 '_000 "000 P•.OOI , _0.00 p_ 0'" P_.OO' '_00'

" "" ,- "" o '" 0," , "" 0'" 0-"''' "", _0,0< ,- - '_000 '_000 P•.0<>< •• 0.00 po' 00 0_.000 '_00'

'" 0 •• 0.'" '.000 0'" ••• .0", 0"" 0,'" 0.>1'

1- "000 p _0 "" .. ".000 P_ooo ".,60. ,"0,00 p',ooo ' •. 00>

" 0.'" O,J" "" '•. -"" o ". 0--''' 0.'" o '"0
'.0,00 '.0.00 '.000 ,.." '.000 p.O.oo '.000 '.00' p'.oo.

." 0.'" 0,'" -0'" -0'" ,- 0,'" -0,'" 0.'" o '">'.00' ,. ,004 '.000 '_000 ,.,. ,'-000 ~.o,oo ","'" p.ooo

.e 0.'" "" CO" 0,'" "" , 00. 0.' 14 0.0>' ° '",., 00 '_0.00 ,_ ,00' '.000 '_000 '- .. ".00' '.,000 P.OO1

.00 D." , O,l<>' 0'" 0<" ,0 ,,, o ". 00. "" o ,.,
".00' p.ooo '_0.00 '_0,00 '.000 ".001 .-. P_ooo "."co

m ". o. ,. o ", "" "" 0.0" "" "00
'0 '", ••0" ._ 000 p_ 000 ,_ ,00' ,.- '_."00 .-- .- ' •. 000

•• o '" o '" o '" 0,'" o 'OJ o '" 014' -0>" '.000
,_ ,000 p_ 000 ,_ 00' ,. ,00' .-- ".'" '_000 ,_ ,000 P. "

I
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HOME-BASED TRIP GENERATION MODElLiNG FOR DHAKA CITY

(Household Survey. as a part of research work lor the degree of
Master in Urban and Regional Planning1

Department of Urban and Regional Planning,
BANGLADESH UNIVERSITY OF ENGINEERINGAND TECHNOLOGY
DHAKA-lOOO Date ,,' .

Aroa ,', .
Name of the head of the household .
Address: Holding No Road No .

...... ,.
._.__ ._- _ _----------- _--_ _._------------ ---- _ _--

IDENTIFICATION Record No. : ,
Area Code No.. '-3
Sample No. : I 4-6

Area Class: 7-8

...... _----------.- _._-----------_ .._-------------- __ ._-------------------_._------------,.

,.
3.

4.

5.

6.

Sile of the family Imaximum nil)e members including
servant(sl

Person(sl employed

Total household expenditure per.month
(Tk. 0 to Tk. 1000 = 1,1001 to 2000 =2,2001 to
3000=3,3001 to 5000=4. 5001 to 10,000=5,
10001 to 15,000=6, 15001 to 25,600=7, 25,000
+ =8. Missing value=OI

Type of the structure that reside il)
(Pucca = 1, Semi.pucca = 2. All-tin = 3,
Kantcha=4, Missing =01

Type of the structure that reside ,n
lPucca = 1, Semi-pucea =2, Ail-tin = 3,
Kantcha =4, Missing =01

Ownership of the residence
(Owned = 1, Rented from govl. = 2, Rented from
pvt,=3, Occupied=4, Missing=O)

Ow
0"

0"
0"
0,.

7. Income from House rent if owned 0
(Tk.O,toTk. 1000=1, 1001 to 2000=2,2001 15
to 3000"'3, 3001 to 5000=4, 5000 fo 10000=5,
10001 to 15000=6, 15001 to 25000=7, :;5000+ =8,
Missing value = 0)

•
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8, Rent 01the house if n:mted

(Tk,Cto 1000'" 1, 1001 10 2000 =2. 2001 to
3000=3,3001 to 5000",4, 5001 to 10000=5.
10000 + = 6 Missing =0 Not applicable = 9)

9. Net household income pel month
lSources: wages & salaries, agricultural,
social & insurance, business/commercial
pension etc.) (Tk. 0 to 1000 = 1. 1001 to 2000 = 2,
2001 to 3000 = 3, 3001 to 5000 = 4, 5001 to 10000 = 5.
10001 to 15000=6. 15001 to 25000",7, 25000+ =8.
Missing =0)

10. Number of vehicle(si owned

11, Type of vehicleIs)
ICar/Jeep (Pvt.), = 1, Car/Jeep IGov\.) =2,
Auto"rickshaw/Mishuk = 3, Rickshaw = 4. Cycle = 5,
Others = 6, Missing = 0, Net applicable = 0)

0,6

018

,~ ' __ 119020

12. INFORMATION ABOUT TRIPMAKERS:

Member
ID 1 2 3 , 5 6 , 8 9

Information

S"

Ag,

Education
Lavel

Occupation

Sex

Male ~ 1
Female ~2

""'21-25 O~5 Yrs = 1
6-15 ~2
16-25 " ~3

26-30 26.35 " ~4
36-45 " ~5

31-35 46-55 " ~6
55+- "~,

36-40 MiSSing
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aDDING

];du'9'tjonal Level Occupation

Primary ~ 1 Professionals ~ 1 Manufacturing
Secondary = 2 Admin. + ahd General
Higher Managerial 2 Worker
Secondary = 3 Student 3 era/tman &
Graduation = 4 Housewife 4 Other
Illiterate = 5 Clerical + Missing Valua
Missing Aelated 5
Value 0 Sell Employed = 6

Sales + Services = 7

13 TRIP INFORMATION. MADE ON YESTERDAY

Day of the trip
Saturday = 1, SUrlday = 2, Monday = 3.
Tuesday = 4, Wednesday 5. Thursday 6,
Fnday = 7. Missing Value = O.

Member idel1tificatiorl no.

Location of the workplace or school

= 8

= 9
=0

D"

,
t

About R ••• oo

"" T,;p Tim. 01 Tot~ Tnp "00. ,,, Co" ""'po.,
'W' tho d•• journoy I.no'" 0< u.;nv '.q'"',d of 'n.

" t;",. ",vol to" ,dp,•. _ ..
,
,
,
•
•
•

43-50

51-sa

59-68

67-]4

,.
10-\7



-
Member identification no.

Location of the workplace or school

84

About Ro•• on
hip l"p Tim. 01 Tol.1 T"p Mod. '"' Co", Pu'poo

'W' It" d,V ,oumo, lonO\h "' ",on~ <oqu;,od • of ,h.
SI. No. tim. '"v,1 '0', lnp

mod",
,
,
,
,
•

19_.6

36-43

44-51

52-59

"D-H

Member identification no.

Location of the workplace or school

About R"'Dn'np T,iO T"." of TDt.1 Tnp Mo". ,,, Co", Pu'po",
'W' ,h. d.V j"",,,oy l.nO'" " "'m" lOq,,,,,d of th.

$1. No. ,im, ,,,v,, th" "'p
mod",

,
,
•,
•

6~-76

"
18.25



,

Member ider1tification no.

85

Location of the workplace or school
,

,
Abou, Roo,o"

~p T,;~ Tim. 01 T~tol Trio Moo. fO~ CO" Purpo;,~.tho day journoy I.n~'h ., uting "qulfO<! • Df ,Ii.
~I. No. lim. ".v.1 tnl. "._ ..

,
,
,
•
;

•

44-5 I

52-59

60.67

68-75

)0-17

Member identification no.

Location of the workplace or SChool

Abou' R••• on
'rip T,ip T;m, of Totol Tlip Mod, ,,' Co", ""'po.

lYp. ,h. d.V IQU""y I,ngth " "'lOg "qu;,.~ • of '0"
SI. No. tim. ""vol "., trip

mod",
,
,
•
•
•

27.35

36-43

44-5,

52-59

50_"7

,"



Dip tYPIl

Home-based
Non-home based
Missing

Mpde of trayel

= 1
= 2
=0

86

Time of the day
(Time of startl

5.00 A.M. - 9.00 A.M. = 1
0.91 A.M. -12.00 P.M, ='2
12.01 P.M. - 3.00 P.M. = 3
3.01 P.M. - 5.00 P.M. = 4
5,01 P.M, - 8.00 P,M. = 5
8.01 P.M. - 12.00 P.M. = 6
Missing value = 0

Reasons

•

Bus/Minibus =
Carter bus
Car/Jeep
Auto-rickshaw
Mishuk:
Tempo
Cycle
RiCkshaw
Walk
Bus + Tempo
Blls + Rickshaw
Tempo +Rickshaw
01hars
MiSsing Value

Journey time (minI

= 2
= 3

= 4
5
6

= 7
= 8
= 9
=10
= 11
= 12
= 0

Safe = 1
Convenience!
Comfortable,

Inexpensive
Easily evailable
Having no
bus loute
Others
Not applicable
Missing

Cost required

= 2

= 3
= 4

= 5
= 6
= 9
=0

0- 15
16-30
31 - 45
46-60
60
Missing

= 1
= 2
= 3
= 4
= 5
= 0

Tk. 0 -Tk. 1.00 = 1
Tk. 1.01 -Tk:. 3.00 = 2
Tk. 3.01 -Tk. 5.00 = 3
Tk.5.01 -Tk. 10,00 = 4
Tk. 10.00 + = 5
Not applicable = 9
Missing value = 0

Trip length lmilel Purpose

o - 1.00 1 Work trip = 1
1.01 - 2.00 = 2 School trip = 2
2.01 - 3.00 = 3 Shopping trip = 3
3.01 - 5.00 = 4 Socio.Recreational = 4
5.00 + = 5 Others = 5
Missing = 0 Missing = 0
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